Abstract: Informality is widespread in most developing countries. In Latin America, 50 percent of salaried employees work informally. Three stylized facts characterize informality: 1) small firms tend to operate informally while large firms tend to operate formally; 2) unskilled workers tend to be informal while skilled ones have formal jobs; 3) Ceteris paribus, secondary workers are less likely to operate formally than primary workers. We develop a model that account for all these facts. In our model both heterogeneous firms and workers have preferences over the sector they operate and choose optimally whether to function formally or informally. There are two labor markets, one formal and the other informal, and both firms and workers act unconstrained in them. By contrast, a prominent feature of the pre-existing literature is that worker's decisions play no role in determining the equilibrium of the economy. Using our model, we show that an increase in the participation of secondary workers would tend to raise the level of informality in the economy. This effect partially accounts for the increases in informality seen in Latin America over the past two decades.
Introduction
Recent estimates indicate that around 10 percent of GDP in the United States is produced by individuals or firms that evade taxes (see Scheneider and Enste, 2000) . In Latin America, approximately 50 percent of all salaried employees work informally. An important question is, therefore: What are the determinants of informality? Unfortunately, three decades of research have not yet yielded a consensus opinion on this point (Maloney, 2004) .
The traditional explanation, initiated with the work of Lewis (1954) , assumes the existence of segmented labor markets in which some workers do not have access to jobs in the regulated, formal sector. These workers are forced to accept lower-paying informalsector jobs that usually involve inferior working conditions. While this view has become prevalent in the development literature, direct empirical tests of the premise that informal workers would expect higher wages in the formal sector yield mixed results. For instance, Magnac (1991) , Maloney (2004) , and Pratap and Quintin (2004) do not find compelling evidence of segmentation between the formal and the informal sectors using data from Colombia, Mexico and Argentina, respectively. It is, nonetheless, certainly plausible that the presence of unions might segment the labor market (see Layard et al., 1991) . However, even if we believe that unionization has been an important factor in determining labor-market segmentation in the past, the pronounced decline of unionization throughout Latin America over the last two decades makes it appear to be a less satisfactory explanation of the phenomenon at the present time, especially since informality increased substantially in Latin America during the same period (see Gasparini and Tornarolli, 2006) . Another approach emphasizes the role of labor-market regulation and taxation as the main cause of informality.
A pioneering study by De Soto (1989) describes how informal workers develop their own laws and institutions to make up for the shortcomings of the official legal system. It is certainly true that the size of the shadow economy is affected by the burden of taxes and social security contributions, as well as by the many other regulations governing the official economy. The problem with adopting this explanation of informality unreservedly, however, is that it overlooks the fact that workers in the informal sector are not eligible for socially mandated benefits. In other words, workers have nonpecuniary preferences for the sector they work for, and these preferences play a role in determining the equilibrium level of formality of an economy.
In this paper we present a model of an economy in which the sizes and wages of the formal and informal sectors are endogenously determined. This model entails a continuum of types on both sides of the labor market (i.e., firms and workers). Firms choose whether to operate formally or informally and workers choose in what sector they work. In equilibrium, managerial ability determines size dualism at the firm level, and human capital is the factor that determines whether workers are employed in the formal or informal sector. Thus, in our model, both heterogeneous firms and workers have preferences over the sectors they operate and choose optimally whether to function formally or informally. By contrast, a prominent feature of the pre-existing literature is the idea that worker's decisions play no role in determining the equilibrium of the economy (see Section 2).
Our main findings are as follows: First, in equilibrium, the formal-sector wage premium is not signed. Formal wages can be higher than, equal to, or lower than informal wages. This result contrasts with the consensus opinion expressed in the existing literature, which identifies a positive formal-sector wage premium with the presence of labor-market dualism in the economy, while the absence of a wage premium is taken to be indicative of the prevalence of a competitive environment in the labor market. A large body of empirical work rests on this view of informality.
Second, as in the previous literature that followed the lead of Rauch (1991) , size dualism is present in the equilibrium of the economy we model: small firms operate informally while large firms operate formally. Third, workers with low human capital work in the informal sector while those with high human capital work in the formal sector. Fourth, distributions of both human capital and managerial ability affect the equilibrium of the economy. A poor economy with low levels of human capital and limited managerial capabilities is likely to exhibit high levels of informality. This is observed in the data. Fifth, all the regulationsfixed costs-that increase the cost of operating formally, both for firms and for workers, influence the equilibrium as they would be expected to do. The same is true for payroll taxes -or any taxation that affects labor demand in the formal sector of the economy-and enforcement.
Finally, and very importantly, ceteris paribus, secondary workers are less likely to operate formally than primary workers are. This is because, whatever the net benefits of operating formally may be for a worker having a given human capital endowment, they will be lower if another member of the household is already in the formal sector. This is also observed in the data. Furthermore, we also present econometric evidence that shows that secondary workers are less likely to operate formally when primary workers work in the formal sector. This result would not be understandable in a model where workers are not allowed to choose purposefully the sector in which they work.
Thus, an increase in the participation of secondary workers would tend to raise the level of informality in the economy. We believe this effect partially explains the increases in informality in Latin America seen over the last two decades.
1 For example, in Appendix I, we simulate the rates of formality for Argentina, which is the Latin American country where informality increased the most during the last two decades. We assume that only the demographic composition of the labor force changed over time (and that the formality rates of all these groups are unaffected by these shifts in the labor force composition) and find that approximately 20 percent of the rise in informality between the early 1970s and the 1990s could be directly accounted by the reduction of the share of the labor force represented by primary workers during that period. 2 This exercise is in the spirit of Shimer (1999) that argues that the U.S. unemployment rate is so much lower since the 1980s compared to the one observed during the two previous decades because the population is so much older now than then.
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The rest of the paper is organized as follows. Section 2 reviews the previous literature on informality. Section 3 presents evidence on the nature of informality in Latin America, which serves as a basis for the analysis offered in this paper. Section 4 portrays the setup of our model, while Section 5 reports on a set of comparative static exercises. In Section 6, we study the effect of incorporating secondary workers into the labor market. Finally, Section 7 presents our conclusions.
Literature Review
Dualistic models of labor markets have pervaded the literature since the seminal work of Lewis (1954) . Firms and workers are assumed to comply with regulations in the formal sector but not in the informal sector. Wages in the formal sector are set exogenously and above the competitive equilibrium level. The labor market is then segmented, with only some workers obtaining jobs in the formal sector. The classic model presented in this literature is the one developed by Harris and Todaro (1970) .
An excellent formalization of this type of model is provided by Rauch (1991) , who develops a model in which the prevailing real wage in the formal sector is exogenous. Firms can refrain from paying the exogenously determined real wage provided they operate on a scale smaller than a given detection threshold. The product market is assumed to be competitive. Workers are homogenous but firms differ in terms of managerial ability, which in turn determines firm size as discussed in Lucas (1978) . Thus, in equilibrium, there is a break in the size distribution of firms. Informal wages are lower than formal wages.
However, unemployment does not arise as in Harris and Todaro (1970) because, in this model, workers' utilities are not equalized in equilibrium. Some workers obtain jobs in the formal sector while the others are underemployed (in the sense that they could be earning more in a competitive equilibrium) in the informal sector. 4 Note, however, that the emphasis in this paper is on size dualism -i.e., the existence of a difference in size between the smallest formal-sector firm and the largest informal-sector firm. In contrast, the earlier theoretical literature focused on labor-market dualism, which is defined as the existence of a difference between the formal-sector wage and the informal-sector wage for economically identical employees. Fortin et al. (1997) extends Rauch's model by introducing corporate profit and payroll taxes and by assuming that the marginal cost of tax and regulation evasion increases with the size of the firm. They derive three forms of dualism that are consistent with labor-market segmentation: scale, wage and evasion. In equilibrium, small firms in the informal sector 3 See, for example, Acemoglu et al. (2004) for a study of the impact of large shifts in the participation of women on other related labor market outcome such as the structure of wages. 4 Rauch's model is consistent with many of the hypotheses advanced to account for the formal-sector wage floor. If the legal minimum wage set by the government is the binding factor, then, clearly, given the limited administrative resources of third-world governments, the number of workers protected by the law can be maximized by focusing enforcement efforts on large firms. If it is union bargaining power that sets the wage floor, big firms will once again be the focus since, as is well known, unions concentrate their organizing efforts on large companies. Even if one believes that the efficiency wage hypothesis is the relevant factor, and if the efficiency wage entails minimizing the cost of monitoring workers (as in Shapiro and Stiglitz, 1984) , then it is reasonable to think that small firms will be able to monitor almost costlessly and therefore do not need to pay the efficiency wage.
benefit by paying lower wages and taxes than firms in the formal sector do, but incur the risk of being penalized for non-compliance with such labor regulations.
Thus, in this type of model, homogenous workers are paid less in the informal sector only as a result of the presence of labor-market regulations that affect the profit function of firms operating in competitive product markets.
A significant departure from dualism is found in Amaral and Quintin (2006) , who explicitly model the labor market as a competitive market. They assume that both workers and entrepreneurs are heterogeneous. As in the previous models, firms differ in managerial ability. Firms in the formal sector pay taxes on profits but have access to the credit market, while those in the informal sector do not pay taxes and have no access to credit. Therefore, in equilibrium, large firms are formal and small firms are informal. Workers only derive utility from the wages they receive at work but have no intrinsic preferences for the sector they work for (i.e., they do not have nonpecuniary preferences). Thus, there is a differentiated demand for formal and informal employment but labor supply is the same in both sectors. In other words, there is only one labor market in this economy. Therefore, and contrary to the previous literature, similar workers earn the same amount in the formal and informal sectors.
Two other interesting and related papers are Straub (2005) and de Paula and Scheinkman (2006) . Straub (2005) develops a model where formal firms pay an entry fee to become formal. Formal firms have access to a public good, while informal firms do not. The public good is identified with access to a better credit market (lower interest rates). In this case as well, in equilibrium, large firms are formal and small firms are informal. The labor market is not modeled. For their part, de Paula and Scheinkman (2006) assume that firms pay taxes on sales when they operate in the formal sector but, on the other hand, pay lower interest rates on capital. Hence, in equilibrium, there is also a break in the size distribution of firms. As in the previous models, firm size is determined by managerial ability. Workers are homogenous but, in this model, they are paid the same in both sectors. Informality is defined as tax avoidance.
A major feature of the earlier literature is that workers' decisions are seen as playing no role in determining the equilibrium. On one hand, it is only firms that choose optimally whether to operate formally or informally while homogenous workers are constrained to obtain the best jobs available. On the other hand, both firms and workers act unconstrained, but the latter do not derive nonpecuniary utility from the sector they work for. Thus, there is only one labor market in the economy. Firms have differentiated demands for formal and informal employment but workers are indeed indifferent about which sector they work for.
By contrast, in our model workers do have nonpecuniary preferences for the sector they work for. Therefore, there are two labor markets in the economy in which both firms and workers act unconstrained. Firms choose whether to operate formally or informally, and workers choose in which sector to work. At equilibrium, managerial ability determines size dualism at the firm level, and human capital is the factor that divides workers into those who work in the formal sector and those who work in the informal sector.
Informality in Latin America
Formality is usually defined on the basis of the right to exercise socially mandated benefits such as health insurance and pensions. The criteria to be used should capture whether or not the employee is registered with the authorities and has the typical set of rights and benefits associated with legally recognized employment. We have followed the trend exhibited in the literature and thus define formality on the basis of whether or not an employee pays social security taxes (see, among others, Gasparini and Tornarolli, 2006) .
In the literature, workers are usually categorized into three groups: formal employees, informal employees and independent workers. Independent workers are distinguished from employees for two reasons. First, independent workers typically differ in their motivations and skills. They tend to be individuals who display entrepreneurial skills and who attach a high value to the non-pecuniary benefits of independent work (see, among others, Blanchflower and Oswald, 1998) . Second, the surveys most commonly used as a source of data on the labor force in Latin America collects information on employees' social security contributions but not on contributions by business owners or the self-employed. Consequently, it is not possible to establish whether or not self-employed persons are operating formally or informally. 5 We have therefore abstracted from the decision to work as an independent worker and focus our analysis on firms' and salaried workers' decisions as to whether or not to operate within the formal sector of the economy.
In Table I On average, no appreciable differences are observed in the degree of formalization between males and females or between heads of household and spouses. At first glance, this might seem counter-intuitive, but it is actually the natural result of sample selection. Females who participate in the labor market are, on average, more educated than males. 6 In Table II we present formality rates for household heads, spouses and other household members; each of these groups is divided into three educational categories: low, medium and high education level. Our findings indicate that the likelihood of a salaried worker being formally employed increases with the individual's level of education. Conditioning on the level of education, heads of household are more likely to be formally employed than their spouses are, but among highly educated individuals, there are no differences at all. Other members of the household tend to have lower formality rates than heads of household and spouses in all cases. In Table III we present information similar to that in Table II after restricting the sample to households where both the head of the household and the spouse are salaried employees. Results are very similar.
We further investigate the results in Table III . When the head of the household and the spouse participate in the labor market, the decision could be for both to work in the formal sector (FF), for one to work in the formal and the other in the informal sector (FI), or for both two be employed in the informal sector (II). We estimate a Multinomial Logit Model for these three potential outcomes focusing on the effect of human capital on the likelihood of observing any of them. In the econometric model we include a full set of educational dummies for each individual. 7 We also include as regressors the age and the age squared of both the head of the household and the spouse; country fixed effects and a dummy variable indicating whether the household resides in an urban area. We summarize the results in Figure I . As can be seen, the probability that the head of the household and his spouse work both formally increases monotonically in the education of the couple while the probability that both of them are informal decreases monotonically in their education. Interestingly 6 However, this is not true at the margin. Thus, the recent increase of female labor supply observed through Latin America is capable of causing an increase in the mean levels of informality. This is specially so if secondary workers, ceteris paribus, have lower incentives to operate formally than primary workers. 7 For each individual, the omitted education category is no schooling while the schooling dummies included in the model are: Incomplete primary, complete primary, high school drop-out, high school, incomplete higher enough, the likelihood that one works formally while the other operates informally first increases with the education of the couple and then decreases. Finally, in Table IV we present formality rates by firm size. Overall, small firms tend to operate informally while large firms are substantially more likely to operate formally.
In summary, informality is highly concentrated in small firms, and the likelihood that a worker is employed in the informal sector of the economy decreases as his/her level of education rises. This relation between education and formality is more pronounced among spouses than among household's heads. In other words, an unskilled or semi-skilled spouse is more likely to be employed informally than an unskilled head of household is. Finally, other household members are, in every case, more likely to work informally unless they are highly educated. In the next two sections we develop a model that accounts for all these facts. Notes: This figure is constructed using the estimated coefficients of the Multinomial Logit Model. We settled the age of both household members in 46 and setting the Mexico fixed-effect and the urban dummy in one. Furthermore, we assume that both members of the household have the same educational level. 
Setup of the Model
We model an economy with three types of economic agents: a continuum of firms, a continuum of workers and the government. Firms are heterogeneous in their managerial ability. They maximize profits by choosing whether to operate formally or informally and by hiring labor. Workers are heterogeneous in their endowment of human capital. They maximize utility by choosing whether to work in the formal or informal sector. The government, whose behavior is not modeled, collects payroll taxes, provides formal workers and their families with nonpecuniary benefits, regulates formal activities and conducts activities designed to detect and penalize informal operations in the economy.
Firms
Firms are assumed to produce an homogenous good that is traded in a perfectly competitive market using managerial ability (a) and homogenous units of labor (l). Using an approach similar to that used in the previous literature, we assume that there is a continuum of firms indexed by their innate managerial ability and distributed with density function g(a)
with support in R + .
Each firm in the economy chooses whether to operate formally or informally and decides how many units of labor it will hire to produce its output. If a firm operates in the formal sector of the economy, its profit function is given by:
where P is the price of the good produced by the firm, f(a, l) is the production function, w f is the prevailing wage per unit of labor paid to workers in the formal sector (i.e., firms are wage-takers), t is the payroll tax levied on firms and τ is a fixed cost incurred by firms that operate formally.
There are a large number of studies in the literature documenting various formal-sector entry costs. The best-known example is the discussion in De Soto's The Other Path of the cost of starting a business in Lima, Peru. De Soto finds the complexity and stifling nature of Peruvian laws and regulations to be a powerful disincentive for formality and hence a stimulus for the expansion of the informal sector. Using more systematic data (see Benham and Benham, 2004 ), a series of comparative studies conducted by the Ronald Coase Institute have also identified large costs involved in registering and operating firms formally in developing countries (see also Stone et al., 1996) .
If, on the other hand, a firm operates informally, then its expected profit function is given by:
where w i is the prevalent wage per unit of labor paid to workers in the informal sector and q is the probability that a firm is caught operating informally, in which case it will be closed and will lose its current profits.
In the following discussion, we assume that the production function is Cobb-Douglas with constant returns to scale:
For the sake of simplicity, we normalize P = 1. Firms choose l in order to maximize profits. Under the assumptions made, the derived labor demand for a firm with managerial ability a is:
if it operates formally and:
if it operates informally. Note that both demand functions are linear in managerial ability.
Thus, the size of a firm (assuming that it does not switch sectors), measured by l, is linearly increasing in a.
Very small firms (i.e., those with managerial ability a close to 0) operate informally because of the fixed cost τ that they would have to incur in order to operate formally. As in Rauch (1991) , we now show that in our model there is size dualism: small firms operate informally while large firms operate formally. When there are firms operating formally and the profit functions satisfy the following condition, there is a unique cut-off point in firm size:
Note that, since both profit functions are linear, inequalities (1) and (2) are not a function of a. Hence, in equilibrium, it is necessary that inequality (2) be satisfied in order to have firms operating formally. Therefore, we established that, in equilibrium, whenever there are both formal and informal firms, there is a unique cut-off point ( a ) that satisfies:
which in our case is implicitly defined by:
Thus, firms with managerial ability a a ≤ choose to operate informally while firms with managerial ability a a > choose to operate formally.
The demand for formal labor is then:
while the demand for informal labor is:
1 ,
Therefore, the total demand for labor is given by:
In looking at how a change in wages will affect total labor demand, it is useful to break the impact down into direct and indirect effects. The direct effect is the derivative of total labor demand with respect to wages, holding the cut-off point ( ) a constant. The indirect effect is the derivative of total labor demand with respect to wages that operates through changes in the cut-off point ( ) a , holding constant the integrand functions.
Workers
Workers are endowed with l units of homogenous labor to sell in the market. There is a continuum of workers indexed by their endowment of labor and distributed with density function h(l) with support in R + . Thus, wages are set for units of substitutable labor. Each worker has to choose whether to sell his/her labor to a firm that operates formally or to a firm that operates informally. Workers cannot split their units of labor between different firms. In the first case, the worker receives w f per unit of labor plus mandated social benefits.
In the second case, the worker receives only w i per unit of labor.
The utility of a worker who chooses to work in the formal sector is: When there are workers in both the formal and the informal sector and the utility functions satisfy the following condition, then there is a unique cut-off point that determines that workers with low levels of human capital will be in the informal sector and that those with high levels of human capital will be employed in the formal sector:
theoretical abstraction and we are by no means attempting to suggest that risk aversion is not a consideration when households choose the portfolio of sectors where their members work. 9 Although, for the sake of simplicity, we equate mandated social benefits with a health insurance package (that provides better health coverage than public hospitals), there are other mandated benefits associated with formal jobs that affect workers' payoffs similarly. Examples are pensions and family allowances. Formal workers normally receive pensions from retirement age on, and, after they die, it is common for their surviving spouses, if they are not receiving a pension themselves, to start to receive a pension until their own death. Thus, a formal job provides the entire family with an old-age pension. Family allowances redistribute money among formal workers as a function of family size. Only one worker per family is typically entitled to this type of cash transfer even if both spouses work in the formal sector. 10 There is a large literature in the U.S. that shows that health insurance is an important determinant of job mobility (see Gruber and Madrian, 2004) . Madrian (1994) , for example, estimates that health insurance reduces mobility across jobs for as much as 25%. 11 An important direct cost associated to work in the formal sector could be transportation costs. These costs could be particularly high in large urban areas where unskilled workers tend to reside further away from where formal firms tend to agglomerate. 12 Indeed, Gasparini et al. (2007) present evidence that a cash transfer program in Argentina -Jefes y Jefas de Hogar-induces its beneficiaries to increase the likelihood of working in the informal sector. See also Levy (2006) .
Condition (3) holds if and only if:
The cut-off point is the level of l that makes workers indifferent as to whether they work in the formal or informal sector. We denote this level of l by l , which is determined by:
( ) The supply of formal labor is:
while the supply of informal labor is:
14 Note that if condition (4) holds and HI ≥ γ, all workers would prefer to work in the formal sector.
Additionally, as is plausible, if the worker's utility is such that it assigns positive utility to mandate social benefits only after a minimum level of income is achieved (wl), then condition (4) guarantees a cut-off point regardless of the sign of HI-γ.
( )
Accordingly, the total supply of labor is:
Since labor is inelastically supplied, wages determine the amount of labor that is supplied to the formal or informal sector, but not the total quantity supplied.
Equilibrium
We restrict our analysis to equilibria where there are firms and workers operating in both (6) and where wages satisfy inequalities (2) and (4).
A very interesting characteristic of this equilibrium is that it does not sign the formalsector wage premium: w f can be higher, equal or lower than w i (see inequality (4)). This result contrasts with the previous literature, where a positive formal-sector wage premium is identified with the presence of labor-market dualism in the economy, while the absence of a wage premium is taken to be indicative of the prevalence of a competitive environment in the labor market.
In order to represent an equilibrium for this economy graphically, we first derive the locus of wages where total labor demand is equal to total labor supply. That is, the wage pairs
From this condition we derive an implicit function H(w f , w i ) = 0 that we will denote w f H (w i ), which yields a downward-sloping curve, as we assume that the derivative of total labor demand with respect to both wages is negative (see Figure   II formal wage) such as point A, firms would demand relatively more formal workers than informal ones. However, at that relative wage, a large proportion of workers would prefer to be informal rather than formal. Thus, a point such as A would not be an equilibrium of that economy. The opposite situation would arise at a point such as B.
In the same figure we can also draw the functions w f (w i ) showing the wage pairs that would align labor demand and supply within each sector of the economy. Differentiating (5) with respect to both wages, we obtain:
, , 
, ,
which is also positive.
Given that total labor supply is inelastic, we know that: And since we assumed that total labor demand is negatively sloped with respect to both formal and informal wages, it holds that: 
Therefore, it follows that (8) > (7). Figure III presents these three curves together and graphically illustrates an equilibrium in this economy.
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Figure III: Equilibrium Wages 16 All the equilibrium points we analyze in this paper are in the area defined by inequalities (2) and (4). We have not graphed these two relationships in order to keep the figure simple. 
Comparative Statics
We now explore how the equilibrium we described in the previous section changes in response to changes in the parameters. In particular, we are interested in how the equilibrium of the economy changes in response to changes in the distribution of human capital (l), changes in the distribution of managerial ability (a), the level of regulatory enforcement (q), payroll taxes (t), and the cost to workers and firms of operating formally (γ and τ). We will then look at how the equilibrium of the economy changes when we allow for the incorporation of secondary workers.
All the comparative static exercises discussed below can be divided into two groups: 
Changes in the Distribution of Human Capital
We will first look at how different changes in the distribution of human capital affect the equilibrium of the economy. In this exercise, we hold total human capital constant. The distribution of human capital can change in three qualitatively different ways. First, the new distribution can maintain the total amount of l both above and below the original cut-off point that divides workers between the informal and formal sectors as a function of their human capital. Second, the new distribution can shift l toward workers above the original cut-off point. Third, the new distribution can shift l toward workers below the original cutoff point.
In the first case, the equilibrium of the economy remains unaltered. At prevailing wage levels, workers' choices would remain unchanged and the aggregate formal and informal labor supply and demand would remain balanced.
If, on the other hand, l is redistributed toward workers in the formal sector, then the curve of equilibrium points in that sector shown in Figure III shifts downward, while the curve for the informal sector shifts to the right. Since the total supply of labor represented by workers above the original cut-off point increases, at prevailing wage levels, there is excess supply in the formal sector. This means that, for a given informal wage, equilibrium in the formal sector is only achieved if formal wages go down. The same reasoning applies to the informal sector. Finally, since neither the total amount of human capital nor the distribution of managerial ability change, the function w f H (w i ) representing the wage levels that align the total supply of labor with the total demand for labor remains the same. We illustrate these changes in Figure IV . Thus, in the new equilibrium, the informal wage increases while the formal wage decreases. Managerial decisions also change. At the new wage levels, the managerial ability cut-off point is also lower than in the previous equilibrium. Therefore, more firms choose to operate formally. Moreover, the firms that originally were operating formally increase their total labor demand while those that remain in the informal sector reduce their total labor demand. Thus, a change in the distribution of human capital such as this increases the size of the formal sector. The opposite happens if l is redistributed toward workers in the informal sector. 
Changes in the Distribution of Managerial Ability
In this exercise, we redistribute managerial ability among firms but we hold total managerial ability constant. Given that labor demand is linear in managerial ability (when firms do not switch from one sector to the other), a redistribution of managerial ability among firms belonging to the same sector does not change either total or sectorial labor demand. A redistribution of managerial ability from one sector to the other changes both total labor demand and its composition between sectors.
The distribution of managerial ability can change in three qualitatively different ways.
First, the new distribution can maintain the total amount of a both above and below the original cut-off point that divides firms into informal and formal operations. Second, the new distribution can shift toward firms above the original cut-off point. Third, the new distribution can shift toward firms below the original cut-off point.
In the first case, the equilibrium of the economy remains unaltered. At prevailing wage levels, firms' choices would remain unchanged and aggregate formal and informal labor supply and demand would remain balanced.
If, on the other hand, a is redistributed toward firms in the formal sector, at current wages, then there is an increase in the demand for formal workers and a reduction in the demand for informal ones. This means that the equilibrium curves for the formal and informal sectors will both shift to the left. The function w f H (w i ) will also shift but the direction of its movement is undetermined.
In the new equilibrium, wages change to equilibrate the markets. The worker's cut-off point would be lower while the firm's would be higher. Thus, in the new equilibrium there are more workers and labor in the formal sector. The effect on wages is as follows: It could be that w f increases and w i decreases or that both wages move in the same direction. But it could not happened that w f decreases and w i increases since this would not equilibrate the labor markets. The opposite will happen if a is redistributed toward firms in the informal sector.
Changes in Enforcement
We will now consider how changing the probability that a firm is detected operating informally (q) could affect the equilibrium of the economy. An increase in q reduces the expected profits of firms and the expected utility of workers that operate informally. This directly lowers the cut-off point of formality as a function of managerial ability, which means that more firms would choose to operate formally while fewer firms would choose to operate informally. The slope of the expected profit function for informal firms diminishes, implying that the level of a at which formal and informal profits are equal is also lower. The workers' cut-off point for formality as a function of human capital also decreases, which signifies that more workers also shift into the formal sector.
This does not determine, however, the effect on wages, which will depend on whether the change in q has a stronger impact on firms or workers. At the prevailing wage levels, if the firms that move into the formal sector increase their total labor demand by an amount that exceeds the increase in the total supply of labor in that sector caused by the entry of workers coming from informal activities, then formal-sector wages will increase while wages in the informal sector will decline. This, in turn, would curb the movement of firms from one sector to the other but would reinforce the effect on workers. In this case we can decompose the effect into two sub-effects: (1) the proportion of formality is greater because formal labor supply and demand increase by the same amount; and (2) the proportion of formality also rises because there is an additional increase in the demand for formal labor owing to an effect similar to the one analyzed in Section 5.2.
If, on the other hand, as a result of the change in q, at prevailing wage levels, there is excess supply (demand) in the formal (informal) sector, wages will go up in the informal sector and down in the formal sector. As a consequence, the formality cut-off point for firms would decrease further, reinforcing the initial effect on firms and tempering the effect on workers. In this case, the overall effect can be decomposed into two other sub-effects: (1) the proportion of formality is higher because formal labor supply and demand increase by the same amount; and (2) the proportion of formality also rises because there is an additional increase in the supply of formal labor owing to an effect similar to the one analyzed in Section 5.1. The opposite happens when q decreases.
Changes in the Tax Rate
We will now consider how a change in the payroll tax rate t could affect the equilibrium of the economy. An increase in the tax rate induces firms to reduce their demand for formal labor at both the intensive (i.e., the firms that were formal before the change in taxes and continue operating formally after it) and extensive margins (i.e., some firms will move into the informal sector after the increase in t). Thus, at prevailing wage levels, there will be an excess supply of labor in the economy, since total labor demand has decreased, as well as an excess supply (demand) of labor in the formal (informal) sector.
In the new equilibrium, the average wage in the economy would be lower, and formal wages would fall relative to informal wages. In addition, at these new equilibrium wages, workers' formality cut-off point would be higher and consequently the share of informal labor would increase.
Changes in the Fixed Cost of Operating Formally
We will now look at how a change in the fixed cost of operating formally could affect the equilibrium of the economy. Consider a reduction in the cost to workers of operating formally (γ). At prevailing wage levels, the utility of working in the formal sector increases while the utility of working in the informal sector remains constant. Thus, there is a reduction in the formality cut-off point for workers. This has effects similar to the ones brought about by an increase in the total endowment of labor for formal-sector workers. As discussed in Section 5.1., in the new equilibrium informal wages rise while formal wages decrease. Managerial decisions also change. At the new equilibrium wages, the managerial ability cut-off point is also lower than in the previous equilibrium. Therefore, more firms choose to operate formally. Moreover, the firms that originally were operating formally will increase their total labor demand while those that remain in the informal sector will reduce their total labor demand.
Now let us consider what will happen if the cost to firms of operating formally declines (τ).
At prevailing wage levels, the utility of operating in the formal sector increases while the utility of operating in the informal sector remains constant, and the formality cut-off point for firms therefore declines. This has effects similar to the ones generated by an increase in the total endowment of managerial ability for formal-sector firms (discussed in Section 5.2.).
Workers decisions change. At the new equilibrium wages, the human capital cut-off point is also lower than in the previous equilibrium. Therefore, more workers choose to work in the formal sector.
Incorporating Secondary Workers into the Labor Market
We will now turn our attention to what happens to the equilibrium when it is subjected to a major shock, which we produce by allowing households to have a second worker in the labor market. Throughout this section, we assume that both workers in the same household have the same level of human capital.
Let us consider first the household decision involved in this scenario. When two members of a household participate in the labor market, the decision could be for both to work in the formal sector, for one to work in the formal and the other in the informal sector, or for both two be employed in the informal sector. We will compute the expected utility for each of these possibilities and then analyze the corresponding household choices.
The utility of a household that has two workers in the formal sector is:
A salient feature of the problem is that, whatever the net benefit of working in the formal sector may be for a worker possessing a level of human capital l, it will be lower for a second worker because she already enjoys some portion of the nonpecuniary benefits generated by the first worker. For this reason, ceteris paribus, second workers are more likely to operate informally than primary workers. The expected utility of a household that has one worker in the formal sector and the other in the informal sector is:
Finally, the expected utility of a household that has two workers in the informal markets is:
Analyzing the derivatives of the utility functions for each case with respect to human capital, we find that:
which is the same condition we used before in order to establish that, in equilibrium, there was a cut-off point dividing workers between the formal and informal sector.
In this case there are two worker cut-off points. Both workers in households endowed with low levels of human capital choose to work in the informal sector up to the first cut-off point, while both workers in households endowed with high levels of human capital and above the second cut-off point choose to work in the formal sector. Workers in households with human capital levels between the two cut-off points choose to diversify sectors, with one worker operating formally and the other informally.
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The first cut-off point is determined by:
U w l HI U w l HI =
and, solving for our functional forms, we obtain:
This cut-off point ( l ) that makes a household indifferent between having both workers in the informal sector and one worker in each sector is equal to ( l ), the cut-off point that makes a household with only one worker in the labor market indifferent between working in the formal and the informal sector. This is because the decision to operate formally or informally is not influenced by the presence of an informal worker in the household.
The second cut-off point is obtained by equalizing the utility function when both workers operate formally with the utility function when one worker operates formally and the other operates informally:
It is easy to verify that l l l = < , as is illustrated in Figure V . This means that the presence of a formal worker in the household reduces the likelihood that other members of the household will choose to operate formally. This result can only be generated in a model where workers choose the sector they work for optimally.
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Figure V: Household Cut-Off Point Distribution
These cut-off points demarcate three regions in the support of the distribution of human capital. In Region 1, both households with one worker and households with two individuals working would choose to operate informally. In Region 2, households with only one worker would choose to operate formally while households with two workers would choose to diversify between sectors. Finally, in Region 3, both one-worker and two-worker households would choose to operate formally.
We will now consider how the equilibrium of the economy changes when households have a secondary worker.
In particular, we will analyze how the equilibrium changes when some of the workers in the distribution are secondary workers.
When some workers with human capital in Regions 1 or 3 are secondary workers, there is no change in the equilibrium. This is because in these regions both primary and secondary workers choose the same sector (informal in Region 1 and formal in Region 3). However, 19 It is worth noting, however, that the results in this section can also be obtained using a model that considers only intra-household decisions with respect to participation in the formal or informal sectors, holding wages l l = l 1 3 2 l when workers with human capital in Region 2 are secondary workers, they choose to work in the informal sector, whereas they would choose to work formally if they were the only worker in the household. Thus, when some of the workers in Region 2 are secondary workers, at the equilibrium wages of the economy with only one worker per household there is an excess supply of labor in the informal labor market and an excess demand in the formal. Thus, informal wages decrease. Therefore, some formal firms move to the informal sector and some informal workers move to the formal sector. Thus, in the new equilibrium, the informal sector expands. The effects of the existence of these secondary workers are the same as those produced by a redistribution of human capital toward informal-sector workers (see Section 5.1.).
In Appendix II we test empirically whether, ceteris paribus, a secondary worker is more likely to operate informally when the primary worker is formal. We use the model in this section to motivate an empirical test of this hypothesis. We test it using data for Latin America and find supporting evidence for this prediction. We find that the likelihood that an unskilled or semi-skilled secondary worker operates formally decreases between 6 and 13 percent if the primary worker has a formal job.
Conclusions
A salient feature of the previous literature on informality is that worker decisions play no role in determining the equilibrium of the economy. It is only the firm that chooses optimally whether to operate formally or informally, and either homogenous workers are constrained to obtain the best jobs (as in the dualistic models) or heterogeneous workers are indifferent about which sector they participate in. This is clearly insufficient, since it ignores the role that household choices play in determining the levels of formality in an economy.
Naturally, as our model shows, we do not claim that informality is only the result of household's choices. However, ignoring the role of them could be misleading and may well induce to disregard important (unintended) consequences of policies and interventions.
In this paper we present a model of an economy in which the sizes and wages of the formal and informal sectors are endogenously determined. This model entails a continuum of types on both sides of the labor market (i.e., firms and workers). Firms choose whether to constant. As such, they pertain to the vast literature on family economics (see, among others, Becker, 2005 ) and more specifically, to the literature on intra-household decisions (see, among others, Chiappori, 1992) . operate formally or informally and workers choose in what sector they work. In the equilibrium, managerial ability determines size dualism at the firm level, and human capital is the factor that determines whether workers are employed in the formal or informal sector.
Thus, in our model, both heterogeneous firms and workers have preferences over the sectors they operate and choose optimally whether to function formally or informally. We explore the equilibrium of this model and conduct an exhaustive set of comparative static exercises. Additionally, we emphasize the role of household choice in shaping the outcomes of the economy we study. Furthermore, we believe that the setup of our model is rich enough to be used in further work to study a broad set of general equilibrium effects by introducing dynamics and institutional arrangements not addressed in this paper.
Our main findings are as follows: First, in equilibrium, the formal-sector wage premium is not signed. Formal wages can be higher than, equal to, or lower than informal wages. This result contrasts with the consensus opinion expressed in the existing literature. Second, as in the previous literature, there is size dualism in the equilibrium of the economy we model. Third, workers with low human capital work in the informal sector while those with high human capital work in the formal sector. Fourth, all the regulations (fixed costs) that raise the cost of operating formally, both for firms and for workers, affect the equilibrium of the economy in the expected way. The same is true for payroll taxes and enforcement. Fifth, the distributions of both human capital and managerial ability affect the equilibrium of the economy. A poor economy with low levels of human capital and managerial capabilities is likely to exhibit high levels of informality. This is observed in the data.
Finally, and very importantly, ceteris paribus, secondary workers are less likely to operate formally than primary workers are. This is because, whatever the net benefit of operating formally may be for a worker possessing a given human capital endowment, it will be lower if another member of the household is already employed in the formal sector. An increase in the participation of secondary workers would therefore tend to raise the level of informality in the economy. We believe this effect partially accounts for the increases in informality seen in Latin America over the past two decades. We used data for Latin America to empirically investigate the hypothesis that secondary workers, ceteris paribus, are more likely to work informally if the head of household works in the formal sector and found evidence supporting this hypothesis.
At the policy front, the main lesson from our paper is that governments should not consider only labor demand but also labor supply when tackling informality. Policies that reduce the supply of workers in the informal labor market at given wages will increase the level of formality in the economy. This is a very important lesson to take into account when designing welfare policies in developing countries.
Governments seem to want to increase the size of the formal sector for different reasons: To increase tax collection, to improve the productivity of the economy and to provide workers with the nonpecuniary benefits normally linked to formal jobs. Specific policy recommendations would differ depending on whether the emphasis is placed. Both our model and the data show that unskilled workers tend to operate informally, so if the provision of health and other benefits are exclusively attached to formal jobs, these workers will not be covered by them. Thus, policies that attempt to achieve universal coverage are likely to be considered to reach the poor. Of course, these policies will reduce the incentives to operate formally, increasing the size of the informal sector.
Finally, when formal jobs provide nonpecuniary benefits, there is the question of whether to narrow access to them just to the worker or to extend them to his family. If we consider the incentives that this decision creates, it might appear that our analysis suggest that these benefits should be specified by worker in order to enhance the incentives of secondary workers to operate formally. However, at least two considerations are in order here. First, not extending the nonpecuniary benefits of formal jobs to the family of the worker would reduce the incentives of primary workers to operate formally, and hence, the overall effect over formality of specifying benefits by worker instead of households is ambiguous. Therefore, even if we restrict the analysis to the effect of incentives, the answer to this question is case specific. Second, when covering the population with these benefits it is considered important, the answer to this question is beyond the scope of our paper, but it is also case specific. Nevertheless, if that is the case, we probably need to think about informality in terms of households and not individuals.
Appendix I
In this appendix we examine trends in formality rates in Argentina for 1974-2000. We chose this country because informality increased substantially during these years and because the relevant microdata are available for this long period. We rely on a simple decomposition of the overall formality rate to analyze what percentage of the increase in informality can be directly attributed to changes in the composition of the labor force, as opposed to changes in formality rates per se.
Data Description
The source for these data is the Permanent Household Survey (Encuesta Permanente de Hogares (EPH)), which has been conducted by the Argentine Statistical Office since 1974. In this section, we will use the data for the Greater Buenos Aires metropolitan area because these are the only data available for the 1970s. The baseline data are the pooled results for the October 1974-1976 surveys. We contrast these data with the October survey for 1992, which was conducted just before the economic reforms of the 1990s began to have a severe impact on Argentina's labor market, and with the October surveys for 1997-1999.
As in Section 3, we have sampled only employees and divided them into three groups according to their household status. Table A .I shows the formality rates for these three groups over time. 
Simulating Formality Rates
Based on the categories in Table I 
Appendix II
In this appendix we investigate empirically the hypothesis that spouses, ceteris paribus, are more likely to work informally if the head of household works formally. Interestingly enough, previous econometric studies have reported exactly the opposite result (see, among others, Auerbach et al., 2005) . This is the result of a sample selection based on unobserved heterogeneity that is not accounted for in the models previously estimated. Relying on our theoretical framework, in this section we derive a consistent likelihood estimator for this interesting parameter. , and is also independent of ( ) Note that, as is always the case in estimating a Probit model, a necessary condition to identify α is that 1 y is not a perfect predictor of 2 y . Consequently, identification of this model requires that P ij ≠ 0 for all i = 0,1 and j = 0,1. Moreover, to identify the parameters of the model, it is also necessary for the set of variables in 1 x to contain at least one variable excluded in 2 x (see Maddala, 1983 ).
In Table A .III we present the results of estimating this Recursive Bivariate Probit Model.
We employ the dataset used in Table III . Thus, the sample includes only those households in which both the head and spouse are salaried employees. This sample selection provided us with 32,011 household observations.
We present four alternative specifications. In Model 1, for the spouse equation, D F is interacted with the three levels of education used in the tables in Section 3. The model also includes the logarithm of wages, education dummies, age and age squared, a dummy variable indicating whether residence is urban or rural, and country-fixed effects. The spouse equation also includes the education dummies of the head of the household (HH) to control for sample selection. The coefficients of interest -i.e., those associated to D F in the spouse equation-are all negative but only those interacted with low and medium education levels are statistically significant at conventional levels of significance. Thus, the evidence suggests that spouses, ceteris paribus, are more likely to work informally if the head of household works formally. The marginal effects range between 6 and 13 percent. These estimates are commensurate with the average differences presented in Table III The results are robust across specifications. In Model 2, we add dummies for the income per capita quartile of the household in the spouse equation (we are unable to calculate this variable for 44 observations, which leave us with 31,967 observations). Finally, Standard errors clustered by country are reported. * Significant at 10%; ** significant at 5%; *** significant at 1%.
